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GdFe layered thin filmGdFe layered thin film
MFM image of GdFe magnetic domains.
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Decreasing FieldDecreasing Field

a ba

43 mT 31.5 mT
Ms

d
c
b

a

e

d

-Ms

c d e
s

28 mT 21 mT 7.5 mT



Increasing FieldIncreasing Field

a b
d

42.5 mT7.5 mT
Ms

dc
c

b

a
-Ms

dc e
s

96.5 mT76.5 mT58.5 mT



Increasing FieldIncreasing Field

Evolution of domains occurs in 
three distinct regions Thisthree distinct regions. This 
indicating a number of pinning 
sites along the boundary, 
separating them.
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Small changes in domain configuration are easily picked up in real‐
space images, which are not easily detected in diffraction patterns.
Here, changes are seen as “ghost” domains, indicating intermittent 
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Closing StatementsClosing Statements

• Able to use Ptychography to reconstruct realAble to use Ptychography to reconstruct real 
space image from magnetic diffraction 
patternpattern.

• Can directly track evolution of domains with 
external fieldexternal field.

• “Ghost” domains indicate dynamics, which 
ld b f h l d i h XPCScould be further analyzed with XPCS.



Resolution from largest q value 
d b imeasured about noise

5th‐order ring is approximately equivalent to 60nm



Resolution from 10/90 methodResolution from 10/90 method
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3.6 µm x 3.6 µm reconstructed region
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Hysteresis loops using VSMy p g



Ptychographical Iterative EnginePtychographical Iterative Engine



XMCD with linear light and Babinet’s principle gives incoherent sum 
of Charge and Magnetic scattering, allowing us to separate the g g g g p
contributions.
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